Noble gas isotopes of He, Ar, Kr and Xe and the halogens C1, Br, I present within fluid inclusions of hydrothermal quartz or sulphide, provide new insights on the origin of mineralising fluids. He and Ar isotopic ratios enable contributions of meteoric, crustal or mantle volatiles to be quantified. Together with Kr and Xe they can also provide evidence for phase separation or the presence of modern air. The halogens C1, Br and I provide otherwise unavailable information on the acquisition of salinity.
INTRODUCTION
A new methodology for the extraction of noble gases and halogens has been validated by application to (1) relatively simple fluid inclusion assemblages present in the silicadolomite alteration at Mt Isa and (2) extremely complex fluid inclusion assemblages present in iron-oxide-copper-gold (IOCG) ore deposits of the Eastern succession.
The combined dataset provide a further criterion that distinguishes Mt-Isa-style Cu mineralisation in the western succession kom IOCG-style Cu mineralisation in the Eastern succession.
METHOD
Samples of hydrothermal quartz (1-3 mm chips, total 30-100mg) are irradiated in a pile reactor together with standard Ar-Ar flux monitors and known samples. The following irradiation induced nucleogenic reactions occur: 37~l(n,rp)38Ar 79~r(n,yp)80~r 127~(n,yp)128~e These reactions enable simultaneous determination of the halogens, and the naturally occurring noble gas isotopes by noble gas mass spectrometry. The high sensitivity of noble gas mass spectrometers to noble gas isotopes means that I in addition to C1 and Br can be determined during multiple analyses of small sample splits.
Gases are extracted by thermal decrepitation (stepped heating of the sample in a tantalum resistance furnace) and mechanical decrepitation (in vacuo crushing). During stepped heating the sample is heated kom 200 to 1560 "C but halogen compositions determined at <700°C are most representative of the fluid inclusions. Measurements are made every 50 or 100 "C in this range and the variation in BrIC1 can be related to the decrepitation temperatures of different fluid inclusion types observed during microthermometry (Kendrick et al.,2006) . between magmatic fluids derived kom A-type magmas and crustal fluids that had dissolved halite.
Argon data for Osborne, Starra and Eloise is dominated by low 40~r/36Ar of <2000 characteristic of a surface-derived component. However, the Ernest Henry samples preserve a clear correlation between (1) fluids with PCD-like halogen signature and very high 40~r/36Ar of <30,000 (MORB value = 40,000), and (2) Fig 1) . The data define a mixing array between two fluid endmembers.
The magmatic fluid end-member has a much higher maximum 40Ar/36Ar value than was obtained in PCD fluids. This is because fluid boiling in PCD reduced the 36Ar concentration of the magmatic fluid to much lower than Air Saturated Water (ASW) (Kendrick et al., 2001) . As a result, the magmatic PCD signature was overprinted by relatively minor involvement of meteoric fluids. By contrast a higher 36k concentration is preserved in IOCG and magmatic 40Ar/36Ar values are also preserved.
MT ISA COPPER
BrIC1 determined for silica (group Ill) fluid inclusions is significantly greater than the modern day seawater value of 1.54~10'~, and is similar to previous determinations by neutron activation analysis (Heinrich et al., 1993) . The dolomite alteration has slightly lower BrICl values extending kom the modern day seawater value up to values that overlap the silica group. As proposed by Heinrich et al. (1993) the data is compatible with either a sedimentary (bittern) brine derived kom a now eroded sedimentary basin above the site of mineralisation or a metamorphic fluid with a deep crustal origin.
In the case of the dolomite alteration, the maximum 4 0~3 6 A r value of 8,000 is similar to those obtained in the Laisvall PbZn ore deposit (Kendrick et al., 2005) . As for Laisvall, this is compatible with a basinal brine that has experienced prolonged (100's Ma) crustal residence andlor has interacted with deep basement rocks. The silica and Buck Quartz have higher 4 0~3 6 A r values extending up to 20,000-28,000 that are accompanied by lower than ASW 36Ar concentrations.
The noble gas elemental ratios are unfractionated implying phase separation cannot explain the low 36Ar concentration. Instead the Ar data favour a fluid origin by metamorphic dehydration reactions.
Helium isotope analysis planned for the near future will enable some of the alternative genetic models to be distinguished. In particular 3~e / 4~e will definitively test if Proterozoic mantle volatiles are preserved in IOCG fluid inclusions.
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